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Cl A Dataway Cycle Controller
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| ssue O
*****************************************%

TITLE "Cl A Dat away Cycle Controller”;

% Cycle Timng %
% Digital Read Cycle: %
% %
% time Ous 2us %
% MXDE SEL ~ --------------- 0 emeeee--- %
% ACK sanpl ed X %
% %
% Digital Wite Cycle: %
% %
% time Ous 1lus 3us 4us %
% WR DATACE -------__ O ----- %
% MDD SEL @ ----------- e %
% ACK sanpl ed X %
% %
% Anal og Read Cycl e: %
% %
% time Ous 2us 100us 110us %
% MDD SEL ---- %
% ACK sanpl ed X %
% RIC e mmmmmm - %
% s e %
% (anal og time-out occurs at 120us) %
SUBDESI GN cycl e
(cl ock : I NPUT; % 10 Mz cl ock %

rst : I NPUT; % power -on reset %

arw : I NPUT; % address register wite %

a : I NPUT; % anal og cycle type bit %

r : I NPUT,; %read cycle type bit %

sts : I NPUT,; % anal og-to-digital conversion status %

ack : I NPUT,; % modul e acknow edge %

to : | NPUT; % delay 0 %

tl : | NPUT; %delay 1 %

t2 : | NPUT; % delay 2 %

t3 : | NPUT; % delay 3 %

t4 : | NPUT; % delay 4 %

t5 : | NPUT; % delay 5 %

telr : QUTPUT, %tinmer reset %

drd : QUTPUT; %digital read latch strobe %

dwr : QUTPUT; %digital wite buffer enable %

nse : QUTPUT, % nodul e sel ect enable %

cnvt : QUTPUT; % start ADC conversion %

setint : QUTPUT; % set interrupt %

setato : QUTPUT; % set ADC tineout error %

set nak : QUTPUT; % set nodul e not present error %

)

VARl ABLE

cycle: MACHI NE OF BI TS (d[3..0])
W TH STATES (

idle = B"0000",
init0O = B"1000",
initl = B'0100",

di grd0 = B"0110",
di grdl = B"0010",



digw 0
di gw 1
di gwr 2
anar dO
anar dil
anar d2
anar d3
erra
errb
err9
errf

BEA N

% Set up the clock and set
cycl e. cl k=cl ock
cycle.reset=rst;

% Set up current

% state transitions %

TABLE

B"1101",
B"1110",
B"1100",
B"0111",
B"0101",
B"0011",
B"0001",
B"1010",
B"1011",
B"1001",
B*1111");

state decoding %

cycle,t0,t1,t2,t3,t4,t5 arw,a,r,sts, ack =>
drd, dwr, nse, cnvt, setint, setato, setnak, tclr, cycle;

%Al illegal states lead to ldle
err9 C X, X, X, X, X, X X, X, X, X, X =S
erra X, X, X, X X, X, X, X, X, X, X =S
errb X X, X, X, X, X, X, X, X, X, X =S
errf VX X, X, X, X, X, X, X, X, X, X =S
WSTATE T TTTTTAARSA-=
% 012345R TC

% w S K

% R

idle L X, X, X, X, X, X, 0, X, X, X, X =>
idle L X, X, X, X, X, X, L X, X, X, X =S
% Reset one-shot tiner and dispatc
inito L X, X, X, X, X, X, L X, X, X, xo=>
inito VX, X, X, X, X, X, 0, X, X, X, X =>
initl VX, X, X, X, X, X, X, 0,1, X, x =>
initl X, X, X, X, X, X, X, 0,0, x,x =>
initl VX, X, X, X, X, X, X, X, X, X =S
digrd0 ,0,Xx,X,X,X,X,X,X, X, X, X =>
and data (TO delay) %

digrd0 ,1,x,X,X,X,X,X,X, X, X, X =>
data %

digrdl ,Xx,X, X, X, X, X, X, X, X,X,1 =>
%

digrdl ,Xx,X, X, X, X, X, X, X, X,X,0 =>
interrupt %

digm0 ,x,0,Xx,X,X,X,X,X, X, X, X =>
digm0 ,x,1,x, X, X,X,X,X, X, X, X =>
digml ,x,X,0,X,X,X,X,X,X,X,X =>
del ay) %

digml ,x,X1,X X,X,X,X,X,X,1 =>
digml ,x,X,1,% X,X,X,X,X,X,0 =>
interrupt %

digwm2 ,x,X,X,0,X,X,X,X, X, X, X =>
digm2 ,x, X, X,1,X,X,X,X, X, X, X =>

S

cocoo

cocoo

cocoo

cocoo

ocooo

cocoo

S

OVO ©O00O0
VSO
mng
“<z0
——mw

>-mwn
Z-mw
aro-

oo

co

oo

oo

oo

oo

oo

SN

)
—
e}

cCoOOoOrRRrRD

ocoooo

oococoo—
coooooK

0,0,1,0,0,0,0,0,
0,0,1,0,0,0,0,0,
,0,1,0,1,0,0,0,

0,0,0,0,1,0,1,0,

0,1,0,0,0,0,0,0,
0,1,0,0,0,0,0,0,
0,110,0,0,0,0,
0,110,0,0,0,0,
0,1,10,1,0,1,0,
0,1,0,0,0,0,0,0,
0,0,0,0,1,0,0,0

idle state at power-up%

idle
ide
ide
idle

NEXT STATE

idle
inito;
%
inito
initl
di grdo
digw 0
anar dO

di grdo
digrdl
ide

ide

digw 0
di gwl
di gwl

di gwr 2
ide

di gwr 2
ide

% Wait for
% Wait for
% Wait for
% Wait for

%
%
%
%

wite
wite
wite
wite

addr ess
addr ess
addr ess
addr ess

reg.
reg.
reg.
reg.

%
%
%
%

Comrent

% Wait for address reg. wite %

% Loop until arw goes away %
% 100ns settling delay %

% Co to digital read %

% Co to digital wite %

% CGo to anal og read %

% Assert MBSTB and wait for ack
% Assert MBSTB and wait for
% Latch data and set interrupt

% Set NACK error and set

% Set up data (T1 delay) %
% Assert MSSTB and wait (T2

% Rel ease MBSTB and hold %
% Set NACK error and set

% Hol d data (T3 delay) %
% Set interrupt %



anard0 , 0, x, X,
del ay) %

anard0 , 1, x, X,
del ay) %
anard0 , 1, x, X,
%

anardl X, X, X,

(T4 delay) %
anardl X, X, X,

anard2 X, X, X,
(TS5 delay) %
anard2 X, X, X,
anard2 X, X, X,
interrupt %

anard3 | X, X, X,
(TS5 delay) %
anard3 | X, X, X,
anard3 | X, X, X,
interrupt %
END TABLE;

END;

X, X, X, X, X, X, X, X
X, X, X, X, X, X, X, 1
X, X, X, X, X, X, X, 0
X, 0, X, X, X, X, X, X
X, 1, X, X, X, X, X, X
X, X, 0, x, X, x, 0, X
X, X, 0,
X, X, 1

X, X,0,x,x,x%x,1,x

0,0,1,0,0,0,0,0,
0,0,1,0,0,0,0,0,
0,0,1,0,1,0,1,0,
0,0,1,0,0,0,0,0,
0,0,1,1,0,0,0,0,

0,0,1,0,0,0,0,0,

anar dO
anar dl
ide

anar dl
anar d2
anar d2
anar d3
idle

anar d3

idle
idle

% Wait for nodule ack (TO

% Wait for nodule ack (TO

% Set NACK error and interrupt
% Wait for stable anal og bus

% Start conversion %

% Wait for STS hi or tineout
% Start conversion %

% Set tinmeout error and set

% Wait for STS | ow or tineout

% Set interrupt %
% Set tineout error and set



TI TLE "TI MER TDF";

R e e

% AUTHOR: John Snpl ucha
% COVPANY: Ferm | ab

% DESCRI PTION: 11 Bit timer with clear and nultiple time markers.
% Used to drive timng for a dataway cycle on new CIA Crate Driver.

% REVI SI ON H STCRY

% DATE COMMVENTS

% -----

% 3/ 6/ 96 Original Version
% 3/ 20/ 97 First revision
CONSTANT 1lus = 10;

CONSTANT 2us = 20;

CONSTANT 3us = 30;

CONSTANT 4us = 40;

CONSTANT 100us = 1000;
CONSTANT 120us = 1200;

% Tiner provides markers to the Cl A Dataway Cycle Controller %

SUBDESI GN ti ner

( clk © 1 NPUT;
lclr 1 NPUT;
TO : QUTPUT; % Marks 2 us %
T1 : QUTPUT; % 1 us %
T2 : QUTPUT; % 3 us %
T3 : QUTPUT; % 4 us %
T4 : QUTPUT; % 100 us
T5 : QUTPUT; % 120 us
)
VARl ABLE
count[10..0] : DFF;
BEA N
count[].clk = cl k;
count[].clrn =/clr;
count[] = count[] + 1;
IF ( count[] == 2us ) THEN
TO = VCC,
ELSE
TO = GN\D;
END | F;
IF ( count[] == 1lus ) THEN
T1= VCC,
ELSE
T1= GND
END | F;
IF ( count[] == 3us ) THEN
T2 = VCC,
ELSE
T2 = GN\D;
END | F;

IF ( count[] == 4us ) THEN

T3 = VCC,

% use i nput clock %
% When %

% count up al ways %

%
%
%
%
%

%
%
%



ELSE

T3 = G\D
END | F;
IF ( count[]

T4 = VCC,
ELSE

T4 = GN\D;
END | F;
I F ( count[]

T5 = VCC,
ELSE

T5 = GN\D;
END | F;

100us ) THEN

120us ) THEN
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IOE
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STATRD
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INPUT
o ™
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